Many jobs for one good cop - the COP9 signalosome guards development and defense.
The COP9 signalosome (CSN) is a multiprotein complex that regulates the activity of CULLIN-RING E3 ubiquitin ligases (CRLs). CRLs ubiquitinate substrate proteins and thus target them for proteasomal degradation. This post-translational modification of proteins is arguably as important as reversible protein phosphorylation. The number of putative CRLs that recognize specific substrate proteins is vast, and known CRL substrates are involved in many cellular plant processes such as hormone signaling, the cell cycle, and regulation of growth, development, and defenses. By controlling the activity of CRLs, the CSN may integrate and fine-tune all of these processes. Recent research has unraveled in great mechanistic detail how the two multiprotein complexes CSN and CRL interact. As a consequence of CSN pleiotropy, complete loss of CSN function results in seedling lethality. However, recent work on plants that exhibit a partial loss of CSN function, has uncovered a role of the CSN during later life stages in processes such as development and defenses against pathogens and herbivorous insects. Not all aspects of development and defense are affected equally by CSN silencing, probably due to the differential participation and importance of CSN-regulated CRLs in these processes. This review will provide an overview of the highly complex regulation of CRL activity by CSN, and the many roles of the CSN in plant development and defense.